S1. Self-Consistent Field (SCF) Weak Polyelectrolyte Brush Theory
The results presented in Figures 1(B) and 4 of the main text were calculated on the basis of a selfconsistent field weak polyelectrolyte brush theory that has been developed in our laboratory; the derivation of the formalism has been discussed in detail in a previous publication.
1 Also, in earlier publications we have presented analyses of the effects of various parameters (such as charge fraction, 2 salt concentration, 2 grafting density, 2 and interfacial curvature 3 ) on the miscibility of mixed polyelectrolyte and neutral polymer brushes. However, it should be noted that these previous studies examined mixed brush systems comprising permanently charged polymers (i.e., strong polyelectrolytes), whereas in the present calculations we take into account the local nature of the charge equilibrium of a weak polyelectrolyte segment; therefore the current approach more realistically models the experimental situation where a weak polyelectrolyte material (i.e., PDMAEMA) is used as the polyelectrolyte brush component.
Below we provide a brief description of the theory and the computational procedures used in this work. Extending our earlier work, 1 the semi-grand canonical partition function for a mixed brush system consisting of charged weak polyelectrolyte and non-charged polymer chains can be written as   functional Lagrange multipliers for the incompressibility and charge fraction normalization constraints. In Equation (S2), the subscripts, S, P 1 , P 2 , C, and U , represent the solvent, the polyelectrolyte (i.e., PDMAEMA in our case), the neutral polymer (PEO), the charged segment of the polyelectrolyte, and the Q is the partition function for species i.
Through the saddle point approximation by taking functional derivatives of the free energy expression with respect to the various functional variables, the following set of SCF equations are obtained:
1 , 
where i is either P 1 or P 2 . Simplifying Equation (S2) gives 
The first condition defines a chain that is end-grafted to a surface at s = 0, while the second defines a chain that has a free end at t = 0. Both these functions are subject to the boundary conditions 
where A denotes the area of the grafting surface.
6 Also, the mixing free energy can be calculated as a function of the molar composition of the mixed brush in the standard way
The spinodal points can be determined by locating the inflection points of the mix F  vs.
1 P x curve.
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S2. Procedures for the Normalization and Box-Model Analysis of the XR Data
For the analysis of specular reflectivity data using the first Born approximation (Equation S23), the reflectivity data first need to be normalized by the theoretical reflectivity values calculated for an infinitely-sharp interface between air and water (this theoretical reflectivity profile can be calculated using the Fresnel equation (Equation S24)):
where the critical momentum transfer vector, q c , is estimated to be 0.02176 Å -1 for the air-water interface; ). This adjusted experimental reflectivity profile was fitted with the theoretical Fresnel reflectivity profile for a rough interface (calculated using Equations S27 and S28).
,,
Five parameters (q z_off , R norm , q c , kμ and σ) were adjusted to minimize the fitting metric defined as
where γ 2 is the variance of the experimental reflectivity value. In the figure below, the best-fit shifted experimental reflectivity curve (black) is compared to both the theoretical Fresnel reflectivity profiles of an infinitely-sharp interface (red) and of an interface with a Gaussian roughness (blue). After this adjustment, the resulting normalized reflectivity profile (R/R F ) shows a more reasonable (i.e., 
For the analysis of the XR data, we used the so-called multiple-box model in which the scattering volume is divided into a finite number of horizontal sublayers of distinct electron densities with smeared interfaces between adjacent sublayers. The electron density profiles calculated based on this multiple-box model were converted through the first Born approximation to the expected reflectivity profiles, and the resulting predicted reflectivities were compared with the experimental results. 
All the thirteen ρ e , d and σ variables listed above were used as fitting parameters. The values of the fit parameters that gave the least errors in simulating the experimental data are presented in Tables S1 -S6; the objective function of the fitting procedure, defined as the sum of absolute error values (Equation S31), 10 was minimized using a Matlab constrained nonlinear regression routine ("fmincon").
As shown in Figures 2 and 4 , the model's fit quality under the best-fitting parameter estimates was almost impeccable at all A conditions examined, which fully supports the reasonableness of the estimated parameters. Table S2 . Results of the three-box model analysis of the XR data obtained from the PDMAEMA 118 -PnBA 100 diblock copolymer monolayer (Figure 2(B) ): the best-fit values for the thicknesses (d i ), electron densities (ρ e,i ) and roughnesses (σ i ) of the constituent sublayers of the monolayer determined at four different area per brush chain (A) conditions (A = 2000, 1500, 1100, and 700 Å 2 ). As can be deduced from Equation S30, the subscript value "1" corresponds to the sublayer (or interface) closest to the bulk air phase, and the highest subscript number designates the sublayer (or interface) closest to the bulk water. , the subscript value "1" corresponds to the sublayer (or interface) closest to the bulk air phase, and the highest subscript number designates the sublayer (or interface) closest to the bulk water. Table S4 . Results of the four-box model analysis of the XR data obtained from the PEO 113 -PnBA 89 -PDMAEMA 120 triblock copolymer monolayer (Figure 2(D) ): the best-fit values for the thicknesses (d i ), electron densities (ρ e,i ) and roughnesses (σ i ) of the constituent sublayers of the monolayer determined at four different area per brush chain (A) conditions (A = 1500, 1100, 700, and 350 Å 2 ). As can be deduced from Equation S30, the subscript value "1" corresponds to the sublayer (or interface) closest to the bulk air phase, and the highest subscript number designates the sublayer (or interface) closest to the bulk water. , the subscript value "1" corresponds to the sublayer (or interface) closest to the bulk air phase, and the highest subscript number designates the sublayer (or interface) closest to the bulk water. (Figure 4(B) ): the best-fit values for the thicknesses (d i ), electron densities (ρ e,i ) and roughnesses (σ i ) of the constituent sublayers of the monolayer determined at four different area per brush chain (A) conditions (A = 2000, 1500, 1100, and 700 Å 2 ). As can be deduced from Equation S30, the subscript value "1" corresponds to the sublayer (or interface) closest to the bulk air phase, and the highest subscript number designates the sublayer (or interface) closest to the bulk water. These results demonstrate that when the grafted PEO and PDMAEMA chains are forced to be in close proximity, the two chain types will be vertically microphaseseparated even when the polymer grafting density is relatively low (e.g., at A = 2000 Å 2 per brush chain), and the height ratio between the PEO and PDMAEMA chains in this hypothetical laterally mixed situation (hypothetical in the sense that such state is thermodynamically unstable as will be demonstrated in (C)), H PDMAEMA /H PEO , is estimated to be significantly greater than the height ratio estimated for the onecomponent brushes; see Figure 3 (1:1 by mole)
